I TOOK up the study of the surgical treatment of otosclerosis six years ago, after a visit to Professors G. Holmgren, of Stockholm, and R. Barany, of Upsala, whose researches had attracted my attention for some time previously. It was not until much later that the important contribution to the subject made by one of your Members-Mr. G. J. Jenkins-came to my knowledge. As a matter of fact, as far back as 1913, Mr. Jenkins had conceived an operative technique which, but for a few details, may be considered as very near the object which we propose to attain. I beg to be excused for not having mentioned it in my first publications. If, without knowing it, I have arrived at a solution very near that of Mr. Jenkins, I want to acknowledge that the priority is his. My experience, so far, is limited to six cases completed, and thirteen others in course of treatment, but it is already possible to conclude from these cases useful facts.
A few months ago I had occasion to present, first in Paris, at the Acad6mie de Medecine and the Societe de Laryngologie des H6pitaux, later in Brussels, at the Institut du Cinquantenaire, in a private meeting that I owe to the kindness of my colleague and friend, Dr. Ledoux, the operative technique which I have finally adopted and which I shall now describe. To-day, I should like, after a rapid resum6 of the principal facts contained in this technique, to insist more particularly on certain points which may seem, nevertheless, obscure. I should like also to try to convince you of the necessity of following this study and to show that we already possess certain important elements for directing our researches.
After the anathema thrown on all surgical treatment of otosclerosis by Professor Siebenmann at the International Congress of Otology in Rome in 1894, one must be thankful to Dr. Jenkins and to Drs. BArAny and Holmgren for having taken up the question on a new basis and for having clearly shown that the opening of the labyrinth could result in hearing. Although, for diverse reasons, the advantages derived from these operations were not lasting, and admitting that they were of an exceptional nature, they constituted, nevertheless, a solid basis for new investigations.
Basing my procedure on these operations, I have endeavoured to confirm and, if possible improve, certain important points and I have arrived at a technique which requires a double operation.
The first operation is destined to explore the middle ear and to isolate it. It is an attico-tympanotomy, simple, or combined with an internal plastic with a tympanic hinge. The second operation aseptically opens the canalis semicircularis externus and occludes this fenestration by a thin epidermic membrane.
Both these operations must be done under local anesthesia and with strong adrenalization.
I will now briefly indicate the principal points of the technique. (3) A resection of the " osseous bridge" of the external wall of the attic, and of the tympanic ring, corresponding to the portion of the tympanic membrane mobilized. One obtains thus a large view of the attic, the tympanic cavity and the ossicles. This is what is called simple attico-tympanotomy, and permits the exploration of the fenestra ovalis and the lesions of the ossicles ( fig. 3 ). (4) Removal *of the corpus incudis with or without resection of the caput mallei: this constitutes wbat is called " combined atticotympanotomy" (figs. 4 and 5). (5) Internal plastic, with tympanic hinge: the flap is obtained from the postero-superior wall of the membranous canal and is lowered inwardly against the internal wall of the attic. By its adherence to this wall the tympanic cavity is hermetically closed and separated from the mastoid region ( fig. 6 ).
The post-operative treatment consists in dressings continued until the epidermization of the mastoid cavity.
The trepanation of the prominence of the external semcircular canal is performed a few months later, when the cicatricial lining of the mastoid cavity is sufficiently thin and transparent. This necessitates the following steps:-
(1) Re-opening of the retro-auricular wound: a tracing and cuttiDg out of the cicatricial flap that is destined to cover the region of the semicircular canal. The tympanic cavity should not be opened ( fig. 7 ). (2) Trepanation, by rubbing with special rubbers, of the prominence of the external semicircular canal ( fig. 8 ).
(3) Placing of the epidermic flap on the orifice of labyrinthine fenestration, thus ,closing it, and preventing any infection of the internal ear. This flap is maintained by paraffined gauze applied to it up to the time of cicatrization of the entire mastoid cavity.
In order to answer many objections which have been raised by some of my friends I desire to explain the object and utility of these two operations.
Regarding the first operation, the attico-tympanotomy, it has been objected that it is useless. That is not my opinion. I perform it for two reasons: for the sake of caution and for study.
For the sake of caution: I have already said that in the surgical treatment of otoselerosis we are only at the very beginning and great caution must necessarily be exercised. Now, by reason of the inflammatory reaction which may follow the opening of the tympanic cavity, one must not open the labyrinth immediately, as the latter runs the risk of infection and all eventual success would be compromised. The previous exclusion of the tympanic cavity constitutes then, for the moment at least, an obligatory measure of caution.
For study: I confess that in taking up the surgery of otosceerosis, I had few directions save for the opening of the prominence of the external semicircular canal. The nature and extent of the ossicular lesions are impossible to foresee before an exploratory operation; the r6le of the altered ossicles seemed uncertain, they might even disturb the hearing in a case of total ankylosis of the chain, a thing which is not rare. On the other hand, the closing of the tympanic cavity and its exclusion by the plastic flap are greatly facilitated by the resection of theexternal wall of the attic, the removal of the corpus incudis and the division of the caput mallei. I wished then to see the functional results that could be obtained by combining different operations on the ossicles. This important point, of great interest, is so complex that I have been as yet unable to form an opinion as to what I should do, and hence I am continuing my research work. Finally, when I have shown the difficulties encountered in the preparation of the plastic epidermic strip which must re-cover the labyrinthine trepanation, the necessity of a long and vigilant watch --of its evolution, and its important r6le for the hearing, it will easily be understood that this first part of the method constitutes such an important and delicate stage as to be worthy of a pause.
Regarding the second-stage operation, the extra-tympanic trepanation of the posterior labyrinth, I should like to insist on the three following points:
(1) It is necessary to open the prominence of the canalis semicircularis externus in preference to any other region of the labyrinth, for the double reason that it offers itself to the perforating instrument, and that by its situation having become superficial and extra-tympanic, it is easy to cover it with a protecting epidermic flap.
(2) It is necessary to open the labyrinth, not by perforation with a burr, which is brutal and does not obtain a surface sufficiently even, but by slow and progressive rubbing of the bone with special rubbers, of which I exhibited two models on December 17, 1929, at the Soci&t6 de Laryngologie des H6opitaux de Paris, and of which the radius of curvature can evidently be modified to suit oneself. This trepanation by rubbing is one of the important points of my method. It is the best way to avoid injuring the membranous labyrinth and to conserve the epithelium which lines the interior of the osseous semicircular canal.
(3) The epidermic flap which must cover the orifice of trepanation is of such importance that all the success of the operation depends on it. I want to discuss it simply from the point of view of its histological structure. This piece is a cicatricial product: it is constituted by the granular tissue which rapidly lines the cavity of the mastoid trepanation and on which lies a thin layer of epidermis. Normally this strip, rather thick in the earlier stages, becomes gradually thinner to a point when, a few months later, it is like a thin transparent layer of conjunctival membrane, adapting itself exactly to the subjacent osseous support. It therefore appeared to me to be the ideal cover to be applied on the orifice of labyrinthic trepanation. Applying itself by its bleeding surface to the osseous margin of this orifice, it prevents the budding of the bone and the production of osseous or fibrous tissue which would fill it. Unfortunately, this cicatricial flap, like any cicatrix, presents many anomalies;
I have observed three principal anomalies; (1) retraction, (2) keloid, and (3) secondary ulceration.
(1) Retraction has a double consequence: (a) It diminishes the surface utilized by the piece and after the second-stage operation, leaves a large osseous wound in the mastoid that must become epidermized. (b) It brings about a "d6collement " of the flap and the consequent production of a dead space between the flap and the bone. At the first operative period, this presents only a slight obstacle, but if the d6collement comes about after the second operation the hearing recovered may be lost. It is difficult to establish the respective roles of the "d6collement " and the retraction in the formation of this dead space." As a matter of fact, the surface of the aditus region and of the mastoid antrum is never regularly even, no matter what precautions one takes to curette it. Seen by the magnifying glass, there are small depressions and vestiges of mastoid cells containing remnants of epithelium. I am of opinion that this epithelium, submerged at first by the stratum of granulation tissue, has a tendency to reconstitute itself later, thus determining, under the flap, a veritable "plan de clivage," which diminishes its adherence and its vascularization, and so causes its retraction.
(2) The keloid process brings about a more or less considerable thickening of the piece, which makes it useless. I have observed it three times in nineteen cases. The first time, I kept on and trepanned the labyrinth. It is the only case in which, in spite of an excellent recovery of the hearing, I was unable to obtain definite results.
The second time, I excised the cicatrix, and tried to find a new epidermization before opening the labyrinth. The third case is under treatment by radiotherapy. For these two cases, the second operation is, of course, put off until a later date, as yet undetermined.
(3) Secondary ulceration.-A few weeks, or a few months, after cicatrization, when everything seems to be all right, the epidermis may disappear and leave at the bottom of the antrum and of the aditus a bleeding surface, very difficult and even impossible to epidermize again. I have observed this in two out of all my cases; it is the worst accident of all.
The Thiersch grafts do not offer any guarantee of avoiding the above-mentioned accidents, and to remedy this state of affairs I am at the present moment considering a modification of the size of the internal plastic piece, which will exclude the tympanic cavity and will, at the same time, line the bottom of the aditus and the antrum with a well vascularized piece, without occasioning any of the annoyance caused by a cicatrix and having a great thinness at the point of the prominence of the external semicircular canal. If the vitality of this piece answers my expectations, this will be a great step towards the realization of a single operation instead of two.
Speaking generally, the objection made to this method is that it is too complicated, or I should. rather say, extremely delicate. But that only depends on the nature of the lesions, the anatomic disposition and the minute dimensions of the organ on which one operates. An operation on the labyrinth will always be, by its very nature, delicate. In the case at hand, it has become complicated because, working in a domain almost entirely unknown, I have been obliged, before finding the shortest path, to explore a vast field, but I hope and believe that once we have defined with precision a certain number of points, we shall arrive at a period of greater simplicity.
I should like now to treat the important question of the influence of the operations on the hearing.
The first-stage operation (attico-tympanotomy) does not have for its object to modify hearing. It is simply preparatory to the trepanation of the labyrinth. As a matter of fact, it is followed quite frequently by a slight amelioration of hearing, less on the operated side than on the opposite side. It banishes the feeling of auriculo-temporal compression about which many otosclerotic patients complain. Lastly, in certain cases it diminishes the tinnitus, either on the operated side or on the opposite side. An occasional patient may be satisfied with the improvement thus brought about; for all others it is quite insufficient.
The second operation, the trepanation of the labyrinth, furnishes the occasion of many interesting observations.
(1) During the operation.-No matter how thin the osseous wall of the semicircular canal may be, no improvement whatever of hearing takes place before the perforation of this wall. At the very moment when the operator perforates this wall, the patient complains of violent dizziness of short duration (from one to two seconds) after which he hears with incomparable clearness and intensity. This re-appearance of hearing, as well as the dizziness, c6incides with the loss of a very small quantity of perilymph. This can only be seen under a microscope with a magnifying power of 10 diameters. The magnifying glass of Gullstrand of two diameters is insufficient. The improvement in hearing depends on many factors:
(a) The degree of former deafness. In the case of a patient having one ear absolutely deaf, I obtained very good hearing of the normal conversation voice at 40 cm. In a case of average deafness, the low-spoken voice being heard at 10 cm. before the operation, I obtained, a few minutes after the opening of the labyrinth, hearing of the same low-speaking voice at 2 m. 50 cm.
(b) The size of the trepanation. I have observed, in one of my female patients, that hearing of the low-spoken voice at 40 cm. corresponding to a very minute opening, increased to 2 metres by the gradual opening of the orifice.
(c) It seemed to me also, in the course of another operation, that for a given orifice, the hearing improved gradually during a few seconds, attained its maximum, and then, a few minutes later, diminished.
In the first case, one must allow that the hearing should, in a way, be proportionate to the former state of the labyrinth, functionally speaking. In the second, to the size of the labyrinthine trepanation; in the third, to the quantity of perilymph which escapes; that is to say, with regard to the pressure of the perilymph, the maximum hearing corresponds to an optimal pressure.
In all these cases it is the low-pitched sounds-33, 44, 54-which are those heard best, although before the trepanation hearing was relatively better for the high-pitched sounds-56, 66.
I have also tried to find through what medium the sound waves come to the labyrinth.
In order to make possible the perception of the low-speaking voice in the course of the operation at a distance of 2 metres, it is necessary that the labyrinthic trepanation be laid open. If one covers it with an epidermic flap, immediately the voice is not perceived at 1 metre, or 80 cm., or even less. The maximum audition seems then to correspond to the penetration of the sound waves by the labyrinthic fistula thus made. If, now, I apply paraffined gauze, covering alternately the tympanum or the epidermic flap, I obtain, according to the former degree of deafness and the state of the flap, hearing equally well by the tympanum or the labyrinthic trepanation. This indicates' that the hearing can be perceived equally by the tympanic route and the fenestra rotunda or by the labyrinthic orifice and the scala vestibuli.
If I cover the tympanum and the orifice of labyrinthic trepanation at the same time the low voice can even then be heard at a few centimetres, and the high-pitched voice is understood with an intensity and a clearness unquestionably better than before the operation. The bone conduction is improved at the same time as the air conduction. The Schwabach has the same value and the Rinne remains negative. Therefore the opening of the labyrinth at the prominence of the semicircular canal and the decompression of the perilymph which results thereby, authorizes the following deductions:
Hearing is maximum when the sounds reach the labyrinth directly, via the orifice of trepanation. It is proportionately better according to the size of the orifice and when nothing is interposed between the orifice of trepanation and the sound vibrations.
Aerial hearing by means of the tympanic cavity is equally improved but remains inferior to hearing directly by the labyrinthine route.
Bone hearing is prolonged by the opening of the vestibule and the decompression of the perilymph. The Schwabach remains prolonged and the Rinne negative.
(2) After the operation.-This improvement of hearing diminishes rapidly, and on the third, fourth or fifth day after the operation, has often entirely disappeared. On the seventh day, on taking out the paraffined gauze packing which serves to apply the flap against the orifice of the labyrinthic trepanation, the low voice is only heard at 10 or 15 cm., the superior limit of high-pitched sounds is lowered to from 3,000 to 4,000 vibrations, and both the patient and the surgeon are well-nigh discouraged. The bone hearing of the 128 d.v. fork has not, however, varied, the Schwabach and the Rinne have remained at their previous value. This diminution of hearing is certainly the effect of cedematous or inflammatory alterations of the labyrinth closely related to the status of the flap that closes the orifice of trepanation. But gradually, as the epidermization improves, as the mastoid cavity dries and as the flap becomes thinner, the high-pitched sounds improve to their former limit and the hearing also improves greatly and, at the end of the healing process, almost reaches the stage at which it was at the end of the operation. This improvement keeps on during the months following, in harmony with the thinning of the epidermic flap, and, I think, with the return of the labyrinth to its former state.
I have observed that ionization with zinc chloride is particularly useful at this stage of the treatment.
End-results.-Up to now, they have seemed to me to depend entirely on the behaviour of the epidermic flap. If the flap remains thin, closely applied against the osseous surface and the orifice of trepanation of the semicircular canal, the hearing lasts without any change. I can speak now of cases eight and twelve months old.
If, on the contrary, the flap becomes thickened or retracts from its bony support, especially at the orifice of labyrinth trepanation, the improvement obtained is partially or totally negatived. The critical period is that which immediately follows the termination of the epidermization of the mastoid cavity, after the second-stage operation. A month or two later one can consider the results as definite.
In the six cases that I have completely treated up to now, I have observed one total and two partial d6collements.
Regarding the total d6collement, I have been able to verify surgically that the loss of hearing comes only from the unfavourable evolution of the flap and not from the occlusion of the orifice of labyrinthic trepanation by a callus formation, by reason of the fact that a re-application of the flap on the semicircular canal, opened six months previously, has enabled me to observe a positive fistula sign and make the hearing re-appear as on the first day of the opening. A short time after this reapplication, the flap again retracted and hearing disappeared for the second time. In spite of these difficulties, I do not consider this case to be hopeless; I think rather that with time, the cicatricial process of the flap will come to an end and that it will be possible for me to obtain spreading out and better adherence of the flap. One of the great advantages of the open method is, as a matter of fact, that it permits one to re-operate easily and to practise the successive operations without any danger. The partial d6collement alters the improvement obtained, but without total loss of the hearing thus recuperated.
Here, again, a secondary improvement of hearing is possible, either spontaneously, a few months later, by a loosening or thinning of the flap, or surgically, by a re-application of the flap.
In answer to a question raised by Professor BArany and Professor Holmgren, I may say that all my patients have, at the present moment, a positive fistula sign, that is to say, that the pressure on the orifice of labyrinthic fenestration determines a nystagmus and a sensation of dizziness; the pressure necessary tX produce these symptoms varies with the thickness and tension of the epidermic flap. The fear of the closing of the artificial fenestrum by a bony new formatiorn does not seem to me worthy of consideration.
In no case has the labyrinth suffered; the superior limit of high sounds has always been conserved and has even surpassed the limit previous to the operation.
Practically, the results obtained in the six cases are as follows:
Operation a year ago. High voice heard at 6 metres instead of 2 in. The cicatricial flap is thick, partially retracted. Hearing for conversation is, however, greatly improved. There is, nevertheless, intense tinnitus.
II. Mlle. M. Operation three months ago. Hears the low voice between 0 70 and 1 50 m., according to the compound sounds, instead of 0 05 m. High voice at 12 metres instead of 2. Almost complete disappearance of tinnitus.
III. Mr. B. Operation eight months ago. Complete deafness on the operated side, but with bony perception of the 128 d.v., 20 seconds. Hearing recuperated at 40 cm. for the high voice, then disappearance on account of retraction and thickening of the flap. Six months after, re-application of the flap; return of hearing. The hearing has now disappeared again on account of retraction of the flap. In spite of these failures I still hope to succeed in a later operation.1 IV. Mlle. G. Operation two imionths ago. Low voice between 50 cm. and 1I50 m. instead of at 10 cm. before the operation. High voice at 7 metres instead of at 3.' 'Slight partial retraction of the flap.
V. Mlle. L. M. Operation six weeks ago. Low voice at 50 cm. instead of 0 05 m. High voice at 10 m. instead of 7 m. Partial decollement at the end of the healing period.
VI. Mlle. L. Operation two months ago. Epidermization not yet finished on the upper and hind part. Low voice between 50 cm. and 1 m. instead of 0 05 m. before the second-stage operation. The flap sticks well
In these last three cases the improvement in hearing will continue during a few months.
It will be noted in all the six cases that (1) It is the low sounds-33, 44, 54-which are best heard.
(2) The hearing is proportionately better for the high voice than for the low voice.
(3) The improvement is not only in intensity but, and more especially, in clearness and distinction of hearing.
(4) Except in Case II, the improvement in hearing for ordinary purposes is observed by all the patient's friends and relations.
CONCLUSIONS.
Surgically speaking, this two-stage treatment gives the maximum security; the chances of infection of the labyrinth are practically nil. The condition of the labyrinthine fistula can be examined at any moment, and readjustments are possible and easy.
Functionally, this method is a proof that if the fenestra ovalis is blocked by the stapes, and even if there are at the same time neuro-epithelial changes in the membranous labyrinth, it is possible to restore the hearing to a large extent by making another labyrinthine fenestra into the curve of the horizontal canal. The hearing thus recovered can be preserved by shutting off this cicatricial membrane.
The recovery of hearing appears to depend on five factors: (1) The degree of deafness before operation. (2) The decompression of the perilymph. (3) The size of the artificial orifice. (4) Direct access to the labyrinth by waves of sound by means of this orifice; any obstacle intervening between the perilymph and the outer air diminishes hearing. (5) This membrane should be epidermal on the outside in order to stand exposure to the air and its impurities, and epithelial on the inside, where it is in contact with the perilymph. It should be thin and should adhere closely to the orifice of the artificial fenestrum, so as to transmit the vibrations of the air to the perilymph in their entirety.
The method which I am placing before you enables these physiological conditions to be fulfilled. I think that within a short time I shall be able to improve upon it and still further reduce the causes of failure. If, as I have every reason to hope, the results obtained from my other patients now under treatment confirm the original data-which are, to a certain extent, experimental-we shall at least have obtained valuable assistance in planning our future work for those unfortunate beings, morally and socially afflicted, to whom, in our despair, the only counsel we could give was inaction, celibacy, or voluntary sterility.
Discussion.-Mr. G. J. JENKINS said that he had operated upon some cases of "otosclerosis " and had published the results in a paper read at the International Congress of 1913. The operation had been described in that paper. Briefly, it consisted in making a small window into the external semicircular canal.
He was prompted to perform the operation because it seemed to him, on clinical grounds, that the symptoms and signs of otosclerosis were probably due to changes in the labyrinthine fluid and not to the fixation of the stapes. The object therefore was not to make a new window, but to alter the physical condition of the labyrinthine fluid by allowing what was in the labyrinth to escape, and so promote the formation of a fresh fluid which might be nearer the normal.
Certain observations were made that might be of scientific value. At the operation it was noted that in all cases there was no flow of fluid from the labyrinth when the opening was made into the canal.
In all there was a marked improvement in hearing immediately after operation. In one case the hearing was improved from two feet to fifteen feet. Within six months the hearing had returned to the condition before operation. In all cases the tinnitus disappeared immediately after the operation and did not return.
Recently he had carried out a similar operation on a patient who had advanced otoselerosis complicated with osteitis deformans. The right ear was functionless and no response could be obtained from auditory or vestibular elements.
The patient could hear loud shouting in the left ear and could distinguish occasional words. He had been under observation for about twelve years and had tried many remedies for the continuous "steam escaping" and whistling noises in the left ear. He became desperate-perhaps suicidal-and it was decided to try draining the labyrinth through the external semicircular canal, as this had given relief in ordinary cases of otosclerosis.
The operation had been more difficult than usual, on account of the changes in the bone of the canal and the severe bleeding. No fluid escaped from the opening and there seemed to be a negative pressure on the canal. The noises disappeared and the day after the operation the patient was completely relieved and happy. The operation had been performed six weeks previously and the patient was quite satisfied with the result, though he was stone deaf and had difficulty in getting about at night. He (Mr. Jenkins) wished to emphasize that he did not advocate operative treatment for otoselerosis and had only narrated this case in order to record certain facts of scientific interest.
Dr. DAN MCKENZIE said that Dr. Sourdille had supplied a novelty in two operations, the object being to avoid sepsis. When one came to operate on dry ears, the difficulty was that the surgeon found it very hard to control sepsis; it was practically impossible to sterilize the depths of the meatus. If by sterilization one could prevent sepsis here, one could experiment in these cases much more freely. If suppuration occurred after operation on a patient whose ears had been dry, it meant that instead of being simply deaf owing to dry changes in the middle ear, the patient was still deaf but was now subject to chronic suppuration-a transformation which no one could contemplate with equanimity. Dr.
Sourdille's plan therefore might eventuate in giving more freedom for experiment.
As to the essential part of the operation: from the point of view of deafness, that of making an artificial window in the labyrinth outer wall, it was an obvious procedure to anyone who thought out the pathology of the condition and yet it was also easy to criticize a priori what would happen when a small window was made. After the hearing had improved, the window would be closed by a cicatrix, which would become less and less mobile, and when finally, it was fixed, one could scarcely expect the patient to hear better. Still we ought to experiment to see whether these a priori fears were borne out by the result. They might be wrong, or it might be possible to devise a cicatrix like Dr. Sourdille's, which would, perhaps, remain flexible.
Mr. HAROLD KISCH said that he had performed some operations in cases of deafness and catarrh of the middle ear. He had not thought that any operative procedure would give permanently beneficial results in otoselerosis, but possibly, in other types, making a new opening into the internal ear might result in improved hearing. He had considered the question as to whether he should make his new opening through the semicircular canal or through the promontory, and had decided on the latter. He employed a simple method, namely, exposing the middle ear and then using a small trephine which was worked from a dental engine. The trephine fitted well over the cap of the promontory, the outer wall of which was removed. The opening was closed immediately by means of a skin graft, taken from the thigh. He had shown some cases illustrating the results of this operation at a meeting of the Section several years ago,' and just before the war he had collected his results in eleven cases. During the war, however, his papers were lost and the patients were scattered. But recently he had heard of two cases of that series, and the results of those were interesting. One patient whom he had shown was a kitchenmaid, and she could not obtain any other employment because she was unable to hear the bell or the voice properly. Two years afterwards she became a housemaid as she could hear much better, and recently she obtained a post as shop assistant, indicating a marked improvement in hearing. In the other of the two cases . the girl went to Australia. She was a teacher, but had been obliged to give up teaching because she was so deaf. Recently, however, she had been able to resume that occupation. The records of the other cases had been ]ost.
Sir JAMES DUNDAS-GRANT said that an interesting point had emerged, namely, that after the primary operation, if a not too-active plastic procedure was carried out and the membranous wall of the meatus was allowed to " tapestry " the posterior wall of the cavity, it would adapt itself. Instead of becoming thicker it became extraordinarily thin, and there was a closer adaptation to the bone through a process of centrifugal contraction. This was exemplified in a case which he had exhibited-that of a girl upon whom he had operated many years previously for cerebral abscess, without carrying out any plastic procedure. When the case was shown1, the cavity of the mastoid operation was seen to be lined with an ideal thin lining, finer than a Thiersch graft. That was a great point which Dr. Sourdille had brought out. When this thinning took place, several months later, was the favourable moment for the procedure. It was a distinct advance on what had been shown before.
Mr. ALDINGTON GIBB said he had had a male patient (a lecturer) suffering from advanced otosclerosis, who could not hear any sound with his ear. He (the speaker) was invited to perform on him any operation he liked. His reply was that he could not undertake an operation as he was unable to promise success, but that if he could be permitted to bore a hole in the drum he would do so. He bored a hole in the postero-inferior quadrant, and the man was able to hear conversation and to hear his knife and fork at work during a meal. That had been an advanced case of otosclerosis. This operation had been repeated with similar success.
CASES.
Modified Radical Mastoid Operation. Hearing greatly improved by Operation, with Healing of Perforation in Membrana Tympani. Tests to-day.-Left: whisper, 1 ft. Ordinary voice, 12 ft. Absolute bone conduction = 35 sec. Improved hearing appears to be in part by way of labyrinth direct, i.e., through mastoid cavity. I used to remove the outer wall of the attic; after a tedious and extensive operation the resulting hearing power was good for some time and the middle ear remained very dry, and practically scurfy. What made me change my mind with regard to the operation was the fact that at the end of two years a boy turned up at the out-patient department with his middle ear full of granulations, although the whole thing before that had been dry. It took me several weeks to remove these granulations, and his ear is now dry again. It is a tedious operation, because the roof of the tympanic ring must be removed right round to the anterior insertion of the ring. In this present operation I remove the whole posterior meatal wall up to the aditus, then clear out the middle ear carefully, syringing it and cleaning it thoroughly. Then I remove the sloping roof of the aditus, or rather the outer wall which slopes up to the roof. As part of the membrane is " flappy" the middle ear must be cleared out before that portion of the outer wall of the aditus is removed, as it holds up the membrane. The membrane is now fixed to the posterior wall, the aditus is thus obliterated, and there is no communication between the attic and the mastoid Proc. Roy. Soc. Med., Sect. Otol., 1924, xvii, 73.
